

^Attorney Dockec No.: 
M-8202 US 



WHAT IS CLAIMED IS: 

1. A method for determining buffer status, said method 
"omprising: \ 

keying aV)uffer status to a transport gap other than a standard 
SONET transport gap. 

2, The mettiod of Claim 1, wherein said keying a buffer 
status to a transpor\ gap other than a standard SONET transport gap 
further comprises: 

keying a transmi^i buffer status to a transport gap other than 
the standard SONET transport gap. 

3 - The method of ylaim 2 , wherein said keying a transmit 

buffer status to a transport: gap other than the standard SONET 
transport gap further comprises : 

the transmit buffer intrferposed between a pointer interpreter 

which receives dara from a switching matrix and a pointer 
generator which prepares a standard SONET STS-N frame. 

4 . The method of Claim ^ wherein said keying a transmit 
buffer status to a transport gap o\:her than the standard SONET 
transport gap further comprises: 

keying the transmit buffer to ^t least a column length of a 
non-standard SONET transport gap. 

5. The method of Claim 4, wherein each column of the non- 
standard SONET transport gap contains 1 h;yte per each STS channel in 
use . 

6. The method of Claim 4, wherein said keying the transmit 
buffer to at least a column length of a non-N^tandard SONET transport 
gap further comprises : 

keying a pointer generator constructed toXread data from the 
transmit buffer to at least a column\length of a non- 
standard SONET transport gap. 

7. The method of Claim 6, wherein said keyiVg a pointer 
generator constructed to read data from the transmit Vuffer to at 
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l\^st a column length of a non-standard SONET transport gap further 
comprises : 

^accepting input specifying a substantially 28-column almost- 
empty range for the pointer generator reading data 
constructed to read data from the transmit buffer. 



Thev method of Claim 4, wherein said keying the transmit 
buffer to at least a column length of a non-standard SONET transport 
gap further comprises : 

keying a pointer interpreter constructed to write data to the 
transmit buffer to at least a column length of a non- 
standard SONET transport gap. 



9. The method of Claim 8, wherein said keying a pointer 

generator constructed to write data to the transmit buffer to at 



A 



least a column length of a non-standard SONET transport gap further 
comprises: \^ 

accepting input specifying a\^subs tant ial ly 5-column almost-full 
range for the pointer interpreter constructed to write 
data to the transmit buf\er. 



10. The method of Claim 1, wherern said keying a buffer 
status to a transport gap other than a star\dard SONET transport gap 
further comprises : 

keying a receive buffer status to a transport gap other than 
the standard SONET transport gap. 



11. The method of Claim 10, wherein said keying a receive 
buffer status to a transport gap other than the startdard SONET 
transport gap further comprises : 

the receive buffer interposed between a pointer generator which 
feeds data to a switching matrix and a poinl^^r 
interpreter which receives data. 
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12 ^> The method of Claim 10, wherein said keying a receive 
buffer status to a transport gap other than the standard SONET 
transport gap^further comprises: 

keying the receive buffer to at least a column length of a non- 
standard SONET transport gap. 

\ 

\ 

13. The method of Claim 12, wherein each column of the non- 
standard SONET transport gap contains 1 byte per each STS channel in 
use . 



14. The method of Claim 12, wherein said keying the receive 
buffer to at least a column length of a non-standard SONET transport 
gap further comprises: 

keying a pointer generator constructed to read data from the 
receive buffer to at least a column length of a non- 
standard SONET transport gap. 



\ 



15. The method of Claim 14, "wherein said keying a pointer 
generator constructed to read data from the receive buffer to at 
least a column length of a non- standard^ SONET transport gap further 
comprises: \^ 

accepting input specifying a substantially 5-column almost- 
empty range for the pointer generator constructed to read 
data from the transmit buffer. 

16. The method of Claim 12, wherein saiti keying the receive 
buffer to at least a column length of a non-standard SONET transport 
gap further comprises : 

keying a pointer interpreter constructed to write data to the 
receive buffer to at least a column lengtl\of a non- 
standard SONET transport gap. 
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The method of Claim 16, wherein said keying the receive 
buffer t^o""^"^leas t a column length of a non-standard SONET transport 
gap further cort^rTs"es-:^ 

accepting input speci^y^Lng a substantially 28-column almost- 
full range for the pointy interpreter constructed to 
write data to the receive butter. 
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^Jj? 18. A system for determining buffer status, said system 
comprising : 

means for .keying a buffer status to a transport gap other than 
a sta^ard SONET transport gap. 

19. The systerhvof Claim 18, wherein said means for keying a 
buffer status to a transport gap other than a standard SONET 
transport gap further comprises : 

means for keying a transmit buffer status to a transport gap 
other than the sinandard SONET transport gap. 

20. The system of Claim \9, wherein said means for keying a 
transmit buffer status to a transport gap other than the standard 
SONET transport gap further comprises : 

the transmit buffer interposed\ between a pointer interpreter 

which receives data from k switching matrix and a pointer 
generator which prepares aSstandard SONET STS-N frame. 

\ 
\ 

21. The system of Claim 19, wherein said means for keying a 
transmit buffer status to a transport gap cither than the standard 
SONET transport gap further comprises: \ 

transmit buffer to at least a col\ 



means for keying the 

length of a non-standard SONET trarvsport gap. 



Lumn 



22. The system of Claim 21, wherein each column of the non- 
standard SONET transport gap contains 1 byte per ea\h STS channel in 
use . 



23. The system of Claim 21, wherein said means ror keying the 
transmit buffer to at least a column length of a non-staiadard SONET 
transport gap further comprises : 

means for keying a pointer generator constructed to re^d data 

from the transmit buffer to at least a column leng^th of a 
non-standard SONET transport gap. 
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^,^^4 . The system of Claim 21, wherein said means for keying the 
!^nsmit buffer to at least a column length of a non-standard SONET 
transport gap urther comprises : 

means foA keying a pointer interpreter constructed to write 

data\ to the transmit buffer to at least a column length 
of a \on- standard SONET transport gap . 

25. The syst^ of Claim 18, wherein said means for keying a 
buffer status to a transport gap other than a standard SONET 
transport gap further comprises : 

means for keying a receive buffer status to a transport gap 
other than the Standard SONET transport gap. 

25. The system of Claim 25, wherein said means for keying a 
receive buffer status to a transport gap other than the standard 
SONET transport gap further compirises : 

the receive buffer interposed between a pointer generator which 
feeds data to a switchrng matrix and a pointer 
interpreter which receives data. 

27. The system of Claim 25, wherein said means for keying a 
receive buffer status to a transport gap\other than the standard 
SONET transport gap further comprises : 

means for keying the receive buffer 6p at least a column length 
of a non-standard SONET transpoirt gap. 

28. The system of Claim 27, wherein eaah column of the non- 
standard SONET transport gap contains 1 byte per\^ each STS channel in 
use . 



for keying the 
rd SONET 



it anda 



29. The system of Claim 27, wherein said me 
receive buffer to at least a column length of a non- 
transport gap further comprises: 

means for keying a pointer generator constructed Vo read data 
from the receive buffer to at least a column \length of a 
non-standard SONET transport gap. 
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30. Ttie system of Claim 21, wherein said means for keying the 
receive buffer to at-~-least a column length of a non-standard SONET 
transport gap further comprises : 

means for keying a pointer^interpreter constructed to write 

data to the receive bu^fer^^ at least a column length of 
a non-standard SONET transport^gap . 
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1 JyJ ^ "^/^l. SONET node comprising: 
^^^^J^ ^^^y'''^^ leas^sone pointer interpreter having an almost full buffer 

y detebtor set substantially equal to a number of columns 

4 presentN^ a non-standard SONET transport gap. 

1 32. The SONET node\of Claim 31, wherein the number of columns 

2 present in a non-standard SONST transport gap comprises 27 columns of 

3 data. 

1 33. The SONET node of Claim 3 3v. wherein each of the columns 

2 comprises at least one byte of data for >^ch STS channel in use. 

1 34. The SONET node of Claim 31, where^ the SONET node 

^■^ 2 further comprises one or more components select^^from the group 

in 3 comprising a processor, a memory device, a bus, ana\a communications 

MJ 4 device. 



m 
m 

Q 

m 
m 
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ji . A^SONET node comprising: 



^ at least one pointer generator having an almost empty buffer 
detecto^ set substantially equal to a number of columns 
mt in a non-standard SONET transport gap. 



present 



36. The SONET nodeNof Claim 35, wherein the number of columns 
present in a non-standard SONET transport gap comprises 27 columns of 
data . 



37. The SONET node of Claim 3 6^, wherein each of the columns 
comprises at least one byte of data for each STS channel in use. 

'\ 

38. The SONET node of Claim 35, wherel-n the SONET node 

\^ 

further comprises one or more components selected from the group 

comprising a processor, a memory device, a bus, a^d a communications 

\ 

device . 



\ 



\ 
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39. \a method for maintaining communications when using 
■ymmetricalX gapping structures, said method comprising: 

detecting a transition involving at least one SONET frame; 
m resportee to said detecting yielding a determination that a 
receYve FIFO buffer is almost full during the transition 
involvsing at least one SONET frame, engaging in negative 
stuffirm; and 

in response toNsaid detecting yielding a determination that a 

receive FIFO buffer is almost empty during the transition 
involving a\ least one SONET frame, engaging in positive 
stuffing . 



40. The method of CAaim 39, wherein the determination that a 
receive buffer is almost fulT^ comprises detecting that the receive 
buffer has less empty space tlran that required to buffer data during 
construction of a non-standard transport gap. 

41. The method of Claim 40l, wherein said detecting that the 
receive buffer has less empty spacer than that required to buffer data 
during construction of a non-standarS transport gap further comprises 
detecting that the receive buffer hasN^pace less than or equal to 
twenty-eight columns of data when the ir^n-standard transport . gap is 
twenty-seven columns of data in size. 

42. The method of Claim 39, whereinXthe determination that a 
receive buffer is almost empty comprises detecting that the receive 
buffer has less empty space than that required*^ to buffer data during 
interpretation of a standard transport gap. 



43. The method of Claim 42, wherein said detecting that the 
receive buffer has less empty space than that requiiped to buffer data 
during interpretation of a standard transport gap fur\her comprises 
detecting that the receive buffer has space less than equal to 
five columns of data when the standard transport gap is \hree columns 
of data in size. 
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44 . \ A system for maintaining communications when using 
ymmetrical gapping structures, said method comprising: 

means ^or detecting a transition involving at least one SONET 
f i^^me ; 

means, relBponsive to said means for detecting yielding a 

deteWination that a receive FIFO buffer is almost full 
during the transition involving at least one SONET frame, 
for engaging in negative stuffing; and 
means, responsive to said means for detecting yielding a 

determinaaion that a receive FIFO buffer is almost empty 
during the transition involving at least one SONET frame, 
for engagingXin positive stuffing. 



45. The system of Qlaim 44, wherein said means, responsive to 
said means for detecting yiesj-ding a determination that a receive FIFO 
buffer is almost full during Vhe transition involving at least one 
SONET frame, for engaging in ne^gative stuffing further comprises: 

means for detecting that uhe receive buffer has less empty 
space than that requiVed to buffer data during 
construction of a non-ktandard transport gap. 

46. The system of Claim 45, wherein said means for detecting 
that the receive buffer has less empty \space than that required to 
buffer data during construction of a noA^-standard transport gap 
further comprises : 

means for detecting that the receiveX bu f f er has space less than 
or equal to twenty-eight columna^ of data when the non- 
standard transport gap is twenty A^even columns of data in 
size - 

47. The system of Claim 44, wherein saidXmeans , responsive to 
said means for detecting yielding a determinationXthat a receive FIFO 
buffer is almost empty during the transition involving at least one 
SONET frame, for engaging in positive stuffing furtlter comprises: 

means for detecting that the receive buffer hasXless empty 
space than that required to buffer data duking 
interpretation of a standard transport gap. 
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48- ^<rhe system of Claim 47, wherein said means for detecting 
at the receTve^"T2iti-f^r has less empty space than that required to 
buffer data during inter|ri?^tat ion of a standard transport gap further 
comprises: 

means for detecting that the recei^v,^_^^buf f er has space less than 
or equal to five columns of data when^^^the standard 
transport gap is three columns of data in^^saze. 



631883 v4 

Client Reference: Wei 1 /Cisco-2151 / 65847 



- 29 - 



Docket No. : 
M-8202 US 



>49 . \^ A method for maintaining communications when using 

^a'^ymmetrical gapping structures, said method comprising: 

detecting a transition involving at least one SONET frame; 
\ 

in respohse to said detecting yielding a determination that a 

transmit FIFO buffer is almost full during the transition 
involving at least one SONET frame, engaging in negative 
stuffing; and 

in response to\said detecting yielding a determination that a 
transmit FIFO buffer is almost empty during the 
transition Vinvolving at least one SONET frame, engaging 
in positive Stuffing . 



50. The method of \ciaim 49, wherein the determination that 
the transmit buffer is almc^st full comprises detecting that the 
transmit buffer has less em^ty space than that required to buffer 
data during construction of ^standard transport gap. 

51. The method of ClaimXsO, wherein said detecting that the 
transmit buffer has less empty space than that required to buffer 
data during construction of a standard transport gap further 
comprises detecting that the transrr^lt buffer has space less than or 
equal to five columns of data when the standard transport gap is 
three columns of data in size. 

52. The method of Claim 49, wherein the determination that 
the transmit buffer is almost empty comprises detecting that the 
transmit buffer has less empty space than chat required to buffer 
data during interpretation of a non-standard transport gap. 



53. The method of Claim 52, wherein said detecting that the 
transmit buffer has less empty space than that Vequired to buffer 
data during interpretation of a non-standard tra\jisport gap further 
comprises detecting that the transmit buffer has ^pace less than or 
equal to twenty-eight columns of data when the non\standard transport 
gap is twenty-seven columns of data in size. 
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1 'A system for maintaining communications when using 

asymmetrical gapping structures, said system comprising: 

3 means for detecting a transition involving at least one SONET 

4 frame; 

5 means, responsive to said means for detecting yielding a 

6 determination that a transmit FIFO buffer is almost full 

7 during Vhe transition involving at least one SONET frame, 

8 for engagring in negative stuffing; and 

9 means, responsiv^e to said means for detecting yielding a 

10 determinatibn that a transmit FIFO buffer is almost empty 

11 during the transition involving at least one SONET frame, 

12 for engaging iSn positive stuffing. 

1 55. The system of Claim 54, wherein said means, responsive to 

2 said means for detecting yielding a determination that a transmit 

3 FIFO buffer is almost full duri^ng the transition involving at least 

4 one SONET frame, for engaging iA negative stuffing further comprises: 

5 means for detecting that the transmit buffer has less empty 

6 space than that required to buffer data during 

7 construction of a standard transport gap. 

1 56. The system of Claim 55, wherein said means for detecting 

2 that the transmit buffer has less empty space than that required to 

3 buffer data during construction of a standard transport gap further 

4 comprises : \ 

5 means for detecting that the transmit buffer has space less 

6 than or equal to five columns Af data when the standard 

7 transport gap is three columns o^f data in size. 

1 57. The system of Claim 54, wherein s^d means, responsive to 

2 said means for detecting yielding a determinat i>Dn that a transmit 

3 FIFO buffer is almost empty during the transitioV involving at least 

4 one SONET frame, for engaging in positive stuff inV further comprises: 

5 means for detecting that the transmit bufferXhas less empty. 

6 space than that required to buffer dataXduring 

7 interpretation of a non-standard transport gap. 
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^^^^^^^ • Ti^i^^ystem of Claim 57, wherein said means for detecting 

tat the transmit ^bu^er has less empty space than that recjuired to 
buffer data during interpretation of a non-standard transport gap 
further comprises: 

means for detecting that the^'^'^t^ansmit buffer has space less 
than or equal to twenty-eigh^^columns of data when the 
non-standard transport gap is twelity-seven columns of 
data in size. 
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